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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 19-20 and 45-46 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Chen et al. (5,807,789). 

Regarding claims 19-20, Chen et al. teach in figures 4-6 and related text a method 
comprising: 

forming a trench in an unmasked area of a substrate, the trench having inclined 
walls with a substantially constant slope and with rounded top corners (column 2, line 
55); and 

filling the trench with a dielectric material, wherein forming the trench further 
comprises: 

performing a first plasma etch; and performing a second plasma etch. 

Regarding claims 45-46, Chen et al. teach in figures 4-6 and related text a process for 
forming trenches with an oblique profile and rounded top corners in a wafer, comprising 
the steps of: 
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through a first polymerizing etch, forming in a semiconductor wafer depressions 
delimited by rounded top corners (column 2, line 55); and 

through a second polymerizing etch, opening trenches at said depressions; 

characterized in that said second polymerizing etch is performed in variable 

plasma conditions (column 2, line 60 to column 4, line 18), to form trenches with 
oblique profile having approximately a same constant angle relative to a surface parallel 
to a face of the wafer, wherein said step of forming said second polymerizing etch 
comprises varying an etching voltage between said plasma and said wafer (this step is 
inherent in Chen et al.'s device). 

Claims 19-21, insofar as in compliance with 35U.S.C. 112, are rejected under 35 
U.S.C. 102(a) as being anticipated by Applicant Admitted Prior Art (AAPA). 
Regarding claims 19-21 , AAPA teaches in figures 7-10 and related text a method 
comprising: 

forming a trench in an unmasked area of a substrate, the trench having inclined 
walls with a substantially constant slope and with rounded top corners; and 

filling the trench with a dielectric material, wherein forming the trench further 
comprises: 

performing a first plasma etch; and performing a second plasma etch, and 
forming a depression in the unmasked area of the substrate, and 
forming a first polymeric film 14 on the walls defined by the depression and a 
stop layer 12 under a resist layer 13. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 21-22, 24-33, 41^4 and 47-49 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Chen et al. in view of Applicant Admitted Prior Art (AAPA). 

Regarding claim 21, Chen et al. teach substantially the entire claimed structure, as 

applied to claim 19 above, including forming a depression in the unmasked area of the 

substrate, but except forming a first polymeric film on the walls defined by the 

depression and a stop layer under a resist layer. 

AAPA teaches in figures 7-10 and related text forming a depression in the unmasked 
area of the substrate, and forming a first polymeric film 14 on the walls defined by the 
depression and a stop layer 12 under a resist layer 13. 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a first polymeric film on the walls defined by the depression 
and a stop layer under a resist layer, in Chen et al.'s device in order to simplify the 
processing steps of making the device by forming the device by a known conventional 
method. 

Regarding claim 24, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to place Chen et al.'s wafer in an etching chamber and 
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to supply a constant chamber voltage thereto, in order to form the device in a known 
processing location (an etching chamber). 

Regarding claims 22 and 26, it would have been obvious to a person of ordinary skill in 
the art at the time the invention was made to use CI2 and N2 and a substance chosen 
in the group comprising CHFa,CH2F2 in the polymerizing etch in Chen et al.'s device, in 
order to improve the etching steps of making the device. 

Regarding claims 32-33, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to fill Chen et al.'s trench with a silicon oxide by 
CVD, in order to simplify the processing steps of making the device by depositing a 
known dielectric material in a conventional deposition method. 

Regarding claims 24-25, 27-31 and 44, Chen et al. teach filling the chamber with a 
plasma mixture of gases; setting the temperature, pressure and gas flow; setting a 
chamber voltage; setting a series wafer voltages; creating a series of etching Voltages 
between the substrate and the plasma; removing portions of the substrate by parts in 
series; and depositing a second polymeric film on the walls by pads in series, wherein 
the plasma mixture of gases comprises mixing hydrogen bromide and oxygen, wherein 
a rate of depositing the second polymeric film increases as the absolute value of the 
etching voltages increase, wherein depositing the second polymeric film further 
comprises controlling the growth of the walls of the trench by the series of etching 
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voltages, wherein creating a series of wafer voltages further comprises setting the wafer 
voltage to 10 volts for a first thirty seconds, setting the wafer voltage to 20 volts for a 
second subsequent thirty seconds, and setting the wafer voltage to 30 volts for a third 
subsequent thirty seconds, exposing decreasing portions of the wafer; and keeping a 
slope of the walls of the trench substantially constant, wherein the slope the walls is at 
an angle between sixty-five and eighty-five degrees to a vertical, wherein the steps have 
different durations. 

Regarding claims 41-43, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to use a non-uniform voltage step function being 
a discrete parabolic voltage function and a continuous parabolic voltage function in 
Chen et al.'s device in order to improve the device characteristics by using routine 
experimentation and optimization. 

Regarding claims 47-49, Chen et al. teach substantially the entire claimed structure, as 
applied to claim 45 above, except stating increasing the etching voltage by a discrete- 
ramp voltage function having steps of constant duration. It would have been obvious to 
a person of ordinary skill in the art at the time the invention was made to increase the 
etching voltage by a discrete-ramp voltage function having steps of constant duration in 
Chen et al.'s device in order to obtain the best device characteristics, subject to routine 
experimentation and optimization. 
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Claims 1-6, 8-11 and 14-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al. (5,807,789) in view of Lee et al. (6,287,938). 
Chen et al. teach in figures 4-6 and related text a process for forming trenches with an 
oblique profile and rounded top corners, comprising the steps of: 

through a first polymerizing etch, forming in a semiconductor wafer depressions 
delimited by rounded top corners (column 2, line 55); and 

through a second polymerizing etch, opening trenches at said depressions; 

wherein said second polymerizing etch is performed by varying plasma 
conditions (column 2, line 60 to column 4, line 18) around the semiconductor wafer to 
form trenches with oblique profiles having a substantially constant slope, 

wherein said step of forming said second polymerizing etch comprises varying an 
etching voltage between a plasma around the wafer and said wafer (this step is inherent 
in Chen et al.'s device), 

wherein said step of varying comprises increasing said etching voltage (this step 
is inherent in Chen et al.'s device), 

wherein said second polymerizing etch is an HBr- and 02-based etch, 

wherein said step of forming a first polymerizing etch and said step of forming a 
second polymerizing etch are performed using a masking structure, 

wherein the process comprises the step of filling said trench with a dielectric 
material. 

Chen et al. do not teach forming trenches having a substantially constant slope 
throughout substantially an entire sidewall of each trench. 
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Lee et al. teach in figure 3 and related text trenches having a substantially constant 
slope throughout substantially an entire sidewall of each trench. 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form trenches having a substantially constant slope throughout 
substantially an entire sidewall of each trench in Chen et al.'s device in order to prevent 
residual stress concentration. 

Regarding claims 4-6, Chen et al. and Lee et al. teach substantially the entire claimed 
structure, as applied to claim 1 above, except an etching voltage being a discrete-ramp 
voltage of steps of constant duration of approximately 30 seconds. It would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to use 
an etching voltage being a discrete-ramp voltage of steps of constant duration of 
approximately 30 seconds in prior art's device, in order to obtain the best device 
characteristics, subject to routine experimentation and optimization. 

Regarding claim 8, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to place prior art's wafer in an etching chamber and to 
supply a constant chamber voltage thereto in prior art's device, in order to form the 
device in a known processing location (an etching chamber). 

Regarding claims 10-11, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to use CI2 and N2 and a substance chosen in 
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the group comprising CHFa,CH2F2 in the polymerizing etch in prior art's device, in 
order to improve the etching steps of making the device. 



Response to Arguments 

Applicant argues that Lee teaches away from combining Chen et al. and Lee, 
because Chen et al. try to avoid a structure described by Lee as discussed in column 1, 
lines 20-28 of Chen et al. 

Chen et al. teach in column 1 , lines 20-28 the disadvantages of using trenches 
with steep sidewall profiles (>80 degrees) and sharp corners. Lee does not teach 
trenches with steep sidewall profiles (>80 degrees) and sharp corners. Lee teaches an 
advantages trench isolation having reduced residual stress concentration. Therefore, 
an artisan would be motivated to modify Chen et al.'s trench in view of Lee's teachings. 

Applicant argues that Lee does not teach trenches with constant slope portions. 
Figure 2 of Lee clearly depicts a trench having a substantially constant slope 
throughout substantially an entire sidewall (excluding the top rounded corners). 

Applicant argues that prior art does not teach varying an etching voltage between 
said plasma and said wafer. 
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Chen et al. teach using at least two different etching voltages in a plasma etching 
process (column 3, lines 21-47). Therefore, Chen et al. teach varying an etching 
voltage between said plasma and said wafer, as claimed. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Oh Nadav whose telephone number is 571-272-1660. 
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The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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